GROUND WATER QUALITY VARIATIONS IN SAHARANPUR DISTRICT(U.P.)

Sudhir Kumar* Dr.X.K.S.Bhatia*

Scientist'Bf Scientist!'E?
ABSTRACT

The gquality of groundwater is of great importance in
determining the suitability of a particular ground water for
a certain use (public water supply, irrigation, industrial
application,cooling heeting, power generation,etc.). The
quality of groundwater is the resultant of all processes and
reactions that have acted on the water from the moment it
condensed in the atmosphere to the time it is discharged by
a well or spring. Therefore, the quality of groundwater
varies from place to place, with the depth of water table,
and from season to season and is primarily governed by the
extent and composition of dissolved solids in it. The kind
and concentration of dissolved selids depends upon source of
salts and sub-surface environment.

In the present paper, the results of the =snalysis
of ground water sample from shallow unconfined asquifers of
Saharanpur district have been presented. Temporal variations
of groundwater quality have also been marked.

The main use of these shallow wells is for agricul-
ture and domestic pruposes. Therefore, suitahility of water
for irrigation and drinking purpose has been tested with
reference to available standards. The results indicate that
the quality of ground water in the area under study is in
general good for irrigation as well as for drinking purposes.
There is not much variation in the quality of water in premon-
soon and postmonsoon seasons due to less rainfall.

* National Institute of Hydrology,Roorkee(U.P,)




INTRODUCTION

In nearly every corner of the globe, man is making
increasing demands upon his surroundings and thereby azlter-
ing his own natural environment and that of the other organi-
sms living with him on the earth, The demands are increasing
not only because of the rapid growth of human population but

also due to the increase in the living standard,

The minerals carried in water,determine its useful-
ness for various purposes. Presence of some ions,beyond a
certain limit, may make water injurious for irrigation,drink-
ing or indugtrial purposes. For example, high levels of nit-
rate (More then 45 mg/L) may Cause methenoglobinemia or blue
paby disease, and fluoride more tnan 1.5 mg/L can cause dental,
skeletal and non skeletal manifestations, High levels of
Na' can be hazaraous to tne agricultural activities, Hence,
it pecomes necessary to monitor thne groundwater guality in

an area to assess its guitapility for various uses.

Ground water guality variation problem can be under-
stood only by the regular monitoring ot yuality of water, In
Western Uttar Pradecsa rapid industrial and agricultural
growth has taken place during tne last two decades., This is
likely to become manifold in near future with increasing
indugt:ialisation particularly in areas like Ssharanpur where
the necessary industrial nucleus already exists, Therefore,
it wWas propoged to tzke up monitoring work in. district Szharan-

pur(Fig,1). samples from 22 dug wells were collected and analyse
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STATUS OF GROUND WAT&R QUALITY IN INDIA

Ground water is protected by the soil cover, Never-
thelegs, its quality is subject to change mainly as a result
of human activities on the overlying cover, Discharge of
untreated effluents from the industrial units and disposal
of solid wastes on tne land results in percolation and
leacning, and eventual pollution of ground water, Exceggive
use of fertilizers in some areas has resulted in high concen-
tration of several constituents in ground water, The problem
of ground water pollution in ceveral parts of the country has

become very acute,

Deterioration of ground water gquality is often a
slow and insidious process, The time lag between polilution
disCharge at land surface and the percolation of pollutants
to ground water may be several years or decades, it may not
be usable as drinking water source for decades and possibly

centuries,

=ome Cas€s a~e cited below where severe pollution of

Jrounc water hag oeen observed (Tyagi, 1987,Kakkar 1988) .

a) Industrial Pollution

- Coloured ground water incidences in Jodhpur and Pali
(Rajasthan) and Jetpur and Rajkot (Gujarat) due to

seepage of effluents from textile dye industries,



b)

c)

and in Jalundhar(Punjab) ané Dehradun(Uttar Pradesih)
due to a nearby distillery,

High levels of nickel, zinc and lead have been
reported in Coimoatore, Udaipur and Khetri(Rajasthan)
mines respectively.

High concentration of chromium have peen found in
ground water from Luchiana(Punjab),Faridabad(Haryana).
and Kanpur and Varanasi(U.P.).

Anamolously high values of lead, zinc, copper,
lithium, molipidinum have been found in soi® dug
wells in U.,P. and high concentration of cadmium in

Kanpur and Delhi have also been located.

Agricultural Pollution

Fertilizers are applied for almost all crops and vary
with crop type, soil conditiong and irrigation
practices, Pesticides, insecticides, herbicides,
fungicides and other chemicale are used to contrel
organisms harmful for the crop, Otnher sources of

pollution are wastes from animals in tue rural area,

Miscellaneous gources of Pollution

There are some other sources of ground water pollution
incluaing seepage from septic tanks, cesspools and
leaching pits of low=cost latrines., In West Bengal

and Gujarat areas, saline water intrusion intoc ground

watér has been reported.



d) Natural Sourceg of Pollution

- Ground water in ceveral parts of Rajasthan,Gujarat,
Punjab,Haryana, Delni and many other areas in moder-
ately to highly saline, In parts of Rajasthan,
Soutnern Punjao, Haryana, Uttar Pradesh,Gujarat,
Andhra Pradesnh, lamil Nadu and Karnataka, high
concentrations of fluoride in ground water have been
reoorted and there are cases of mottiing of teeth,
dental and skeletal fluorocis at these places. High
concentration of iron in ground water has also oecn
reported from several areas, particularly in West

dengal, wortn mastern States and Kerala.

URSCRIPTION Obf Ine ARLZA

I'ne area unuer ctuuy is part of the indogangetic
olaius and lies between latitude 30°26'N - 29934'N and longi-
tude 78°11'E - 7796'L in tne Saharanpur district of Uttar Pra-

desh (India) (Fig.l).

Saharanpur is one of the important towns of Uttar
Pradesh, In western U,P, rapic incustrial and agriculturel
growtn has taken place during last two aecades. This is likely
to become manifold in near future particularly in areas like
Saharanpur where the necessary industrial nucleus already
exists. & variety of industries already have been =€t up
in tne cistrict sucn as paper, textile, sugar, food-processing,

small scale steel industries and cottage industries etc,



i) Physiography

Physiographically the area is generally flat except
Siwalik hills in the north and north east. The area is devoid
of relief features of any prominence except from deep gorges
cut by nalas and rivers flowing tnrocugn the area, The district

is bound py river Yamuna in tne west and river Ganga in the east.
L1} Drainage

rRegarding tne drainage of the area, the rivers gener-
ally flow from north to soutn, Tne€se rivers during most of the
non=-monsoon s€ason carry water drained into them from ground
water storage, Some of the important rivers of the district
are, the Ganga, Yamuna, Hindon, Krieani and the Kali (West),
Apart from these rivers, the wegtern Ganga Canal and Eastern

Yamuna Canal also drain the area.
1ii) Climate and Rainfall

The climate of the district Ssharanpur as that of the
greater part of Indian subcontinent .is characterised by mode-
rate type of subtropical monsoonic climate, In generally, the
aveérage normal monsoon rainfall in tne district is about 485.6
mm. The temperature ganges from g% in winter to 40° in summer,
Major part of the rainfall (apout 75%) is received during the
mongoon périod, It has been obgcerved that the raintall is hea-
viest in tne northern region of the district, cloce to foot

nills ot Himalayas and becomes lesser soutrward,



iv) Geology of tine Area

The area uncer study is a part of west Indogangetic
plain which is mainly composed ot Pleistocene and sukrecent
alluvium brougnt down by river action from the Himalayan
region, In otuner worcs alluviuam is maue up of recent uncon-
solicated fluviatile formations comprising of sand, silt,
clay and kankar withi occasional beds of gravel. The deposits
of cand beas of varying thickness are the main source of

around water in tine area,
V) Geonydrology of tne Ares

The groundwater condtions in all alluvial parts are
considerably influenced by the varying litnology of tue
sucsurface formations, As the gensral fluviatile nature of
aeposits of Indogangetic plsins it has been obgerved that the
strata exnioit great variation botn laterally and vertically.
The main source of water which sustains groundwater body in
fine to coarse greined sands is rainfall. Other sources of
groundwater replenishmeént are infiltration from rivers, canals

and return flow from irrigation, and inflow from the neigh-

bouring areas,

The most common groundwater structures in the area
are shallow and deep tubewells, Dug wells are also used as

source for drinking water as well as irrigation, but to a

lower extent,



Based on the lithological logsz and water tanle fluc-
tuation cata two types oi aguifers have been celineated in
tue area (8ingh et al,1979). The upper one is tne shallow
unconfined ayuiler whica yenerally extents to depths around
25 me Tne ceeper ayuifers sre confined tc semi-confined in
nature and located at aepths arouud 30 tc 140 m, below ground
level separated by tiree to four ayuifers at averaye deptns
ot 30 m to S5 m, 65 w to 90 m ana 120 m to 140 m. Water tablse
contours in tne area incdicate the gouthward trend of ground
water flow notn in unconiinec ayuifers and confined auuifers,

MelHCOULOG Y
i) sampling

In tne present stuuy twenty two welles covering the
@anaranpul cistilict were cnocsen, -Samplino was carried out
in tne months of June 1987 (Pre-monsoon) and wov,1937 (Post-
MON S00N)

The samoles were collected by oip (or grab) campling
ELtnod, bLeptn inteurated samoles were collected by lowering
the container in tae open wells, Tha sainples collected , were
storea in clean plagtic hottles fiteod with sCrew Tans, About
two litres of water sample was collected, Another one litre
was acicdified (pH<2) witn HnO, and stored in separste vottle
for analyesis of metal ions wnich may <hangye beiore tne zamplesg
reacn tiie lavoratory.

id) water wuality Parameters

Luring tne present stucdy tne cnemical progeities an

o



tne constituents ot water analysed are, pil, specific conduct-
ance (&L), colour ocour, Hardness, Alkalinity (carbonates and

bicarbonates) tempersture and major cations and anions,

iii) Mecnods ot:Analysis and sguipment Used

The lavorstory of the Institute igs capable of analy-
sing the basic parameters for water and waste water, However,
tor tne measurements of wwmne paraméters such as pi, conducte-
ance and temperature, tne protable watsr testing it was used,
The list of egsential equioment used and meéthods of analyses
are presenteu in l'akle 1, The prelininary ctudies to get
acyuaintea wicu tne field e ,uipment was carried by the project
team, Testing of the eyuipment and, srelivinary calibrations
have peen prepared and used for eascn determinaat.

LAsLo=1: ANALYSIS Moinug AnD Eyd IPMoiNT UsgeD,

S. N0 PFarameter Analysis metinoa Lguipment used

Qg femperature  Tnermometric Portable kit (Naina
vMocel NPC 358L)

2. ptl klectrometric "
3. Lonuuciance Nheatstone bridge it
4, Turvicity Photometric Purbidimeter(High Mocel
16800)
5 Alkalinity Titrimetric Digital titrators(Hach)
6. Haranessg Titrimetric Digital titrators(Hach)
7 Annonia-nitr Nesslenization Spectrophotometer (Hach)
Jgen LReL/5 System)
8. Nitrate- Caamiumn-recucri- &
nitroyen on

CoORtduw s



9. Nitrite- Uiazotization Spectrophotometer (Hach)
DREL/5 System)

10. ©hlorige dercuric nitrate Digital titrator(Hach)

11, Sulpnate Turbidimetric Spectrophotometer (Hach
DxeL/5 System)

13s Pnospnate AsCcorpic acid Y

13. Fluorice SPAuNng metiod e

14, Iron 1,10 phenan- .

throline

i5, Sodium Flame emission Flame pnotometer
(Toshniwal Mowuel RL 01,
02)

16, Potassiun Flame emission "

1 Tia Calcium Titrimetric Digital titrator(Hach)

18. Magnesium Titrimetric Digital titrator (Hach)

RegULTS ANL DISQJSSION

The guality of groundwater as determined by ics chemi-
cal and oiological constituents, ite sediment contents and its
temperature is of great importance in determining its suitabi-
lity for a2 certain use, suCh as public water supply, irrigation
inaustrial gpplication etc, Tne cuality of water is as much
important as its guantity, Groundwater guality is the result-
ant of all procegses and reactiones tnst nuve acted on tné€ water
from the moment it condenged in the atmosphere to the time it
is discharged by a well or spring. Generally higher proportion

of dissolved constituents are founa in aroundvater than in



surface water pecause of yreater interaction of groundvwater
witn various materials in geoloyic strate,

In tne precseat study, grouncwater guality variation
at different places, (Fig.<) in pre-monsoon and post-monsoon
pcriod, ot the sinsllow unconfined aguifers was carried out,
The results of tne chnemical analysis of yrounawater samoles
are yiven elsewhere (NI, 1988).

The Pips<r diagram described ahove is useful for
visually decscribing differences in a major ion chemistry io
Jround water flow gystem.

Tne cnemical analysis dats of 211 twenty two samoles
for major ions are plotted on tne trilinear diagram for both

the g€z

(4]

cons (Fig.3 & 4). The position of zl1l points (except
one, that of mahadrabad) represents that the waters analysed
are ricna in Cg + Mg and HCO3 -+ CO3.

The water of 2ahadrabad lieg in field in wnaich non
of tne cationg dominzate,

A s0il high in exchangeaple sodiun ie very uncegir-
avle for agriculture because the =0il can pecoae deflocculz-
te€d and tends to have relatively impermeasle crucst, The condi-
tion is prompted by waters of nigh SAk and is reversed by
waters containing a high proportions of Ca and Mg ®iper,12i4).
‘'ne SARR is calculated from the formula,

Shlt Na.

+ i
2
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Pig.3&4 PIPox TRILINEAK DIAGRAM PRz & POST MONSOON.



The values of G&R in the water =camples of the area
varies from 0,275 to 5,882 in pHre-monsoon and from 0.87 to
5.311 in the post-monsoon period,

The U.8. Balinity laporatory, Department of Agri-
culture, U,3.A, recommended the SAR as basis for classificat-

ion for agriculture uzes as given below:

Shs WATER CLAGS
2 10 kxcellent
10 - 18 Good
1g = 26 Fair
> 26 Poor

As psr as tne suitapility of water for domestic
purposeés is concerned, tae water is good for drinking, as
tae concentration Ol varivus parameterz is witnin tae accepta-
ble limiis laic DY 2.5.I,SAK contourc are shewn in kig.5&6.

s Cullnad &

Mme jrounaWater pronleéms are more gcute in tue areas
wnlch are densely oapunlated, are taickly industrialiced and
nave gnallow jrounuwster tasle, Keeping in view these factorg,
tane National Inscitute of Hydrology undertook to ztudy the
Jgrouncwater polluticn in tne dug wells in tne taickly polluted
cilstrict of Gaharansur, Thnis area is also having number oi
liugustrigés and agricultural activities are at tne pe ake

e paper presents an analysis of tne aroundiwater
avality usta octained oun tne water samples from 22 opén wells

-

in the Janeracpur district, Mostly these open wells tap oaly

204
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tne shallow unconfined ayuifer, Various chemical constituents
like pH, totsl dissolved solids,temperature, turbidity, alka-
linity etc, were estimated in the water guality laboratory
of the Institute, Further, temporal variation of groundwater
guality at these 22 gpecified locations were also marked and
- analysed, The problems zones were delineated and spatial
aistribution of groundwater contamination in the area was
attempted to be mapped. The sodium absorption ration was also
computed, This Was attempted in the premonsgoon season and tne
post monsoon season, This was further related to the suitabi-
lity of water for irrigation purposes.

The study is focussed on the variation of ground-
water guality in the area and the following points emerged
from tiie analysis of the groundwater samples,

1 The chemical nature of shallow yrouncdwater in the
area snows that the water is suitable for irrigation
projects as well as public supply.

20 The water in shallow aguifers is rich in bicarbona-
tes and alkaline earth metals, as seen from pipe
trilinear diagram.

L1 Polluted Hindon River water is interacting with the
ground water in the south of $aharanpur causing the
deterioration of groundwater guality.

4, The lowering of electrical conductivity in the post-
monsoon se€ason, in general, reflects the dilution

of ions in groundwater, There is not much variation

R
Reet



in

9.

10.

1.

quality due to tine failure of monsoon in 1987.
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